t is uncommon for fractures to occur spontaneously in the lumbar pedicle. Some cases of unilateral lumbar pedicle fractures related to contralateral spondylolysis 3, 6, 7, 22, 23 or following surgical fusion have been reported. 8, 11, 12, 15, 18, 19, 21 However, reports of bilateral pedicle fractures without significant trauma, surgery, or a bony abnormality are limited. 14, 16, 20 We report a case of spontaneous bilateral pedicle fracture of L-5 in a middle-aged woman and describe the successful treatment with a motion-preserving surgical reconstruction technique.
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case report
A 50-year-old woman presented with a 1-year history of severe low-back pain and radiating pain primarily in the lateral aspect of her right leg. The pain was exacerbated by exercise and flexion and improved when lying down. The numeric pain rating scale (NRS) score was 9 points for the low-back pain and right leg pain, and it was difficult for her to walk 30 m. She had been treated with medication (a nonsteroidal antiinflammatory drug and a muscle relaxant), physiotherapy, and epidural steroid injections, but her pain persisted. During physical examination, focal tenderness was observed on palpation over the lumbar region, and pain developed during flexion movements, but no neurological deficit was evident.
Plain radiographs were not suggestive of pedicle fractures. Computed tomography, however, indicated bilateral pedicle fracture of L-5 with sclerotic borders (Fig. 1) . Magnetic resonance imaging (MRI) showed fractures at the base of the L-5 pedicles bilaterally.
Because nonoperative management failed, the patient consented to undergo surgery. Under general anesthesia, she was placed in the prone position on a Wilson frame. Using C-arm fluoroscopic guidance, bilateral paramedian incisions were made, and the pedicle screws (Expedium 7.0 × 45 mm, DePuy Synthes, Inc.) were inserted into the L-5 vertebral body using a tubular retractor system (METRx-MD, Medtronic Sofamor Danek). A midline incision was made, and the muscle was dissected subperiosteally. The lower part of the L-5 spinous process was resected, and the bilateral screws were connected using a properly bent rod ( Figs. 2 and 3 ).
The patient's lower-extremity pain was greatly reduced postoperatively, and she could walk without any significant low-back pain. By the fourth postoperative week, she returned to her routine daily activities and reported nearly complete resolution of her low-back pain. Follow-up radiographs indicated good instrumentation placement and alignment. Three months postoperatively, her low-back pain and right leg pain were reduced from an NRS score of 9 points to 4 points and she was able to walk more than 1 km. A CT scan revealed that the fracture gaps had disappeared, and reconstitution of bony trabeculation at the fracture sites was evident (Fig. 3) . The patient's course over the next 9 months was uneventful, and no worsening was noted. In addition, no malposition or loosening of the pedicle screw and no gap in or displacement of the L-5 pedicles could be found on radiographs of the lumbar spine (Fig. 4) .
discussion
Cyron and colleagues reported that the weakest point in the neural arch is the pars interarticularis, and the pedicle is the second weakest point. 4, 5 The moment arm is shorter from the vertebral body to the pedicle compared with that from the vertebral body to the pars, and the pedicle's intrinsic strength is greater than that of the pars interarticularis. 4, 5, 15 Therefore, spontaneous lumbar spine pedicle fracture may occur less frequently in the neural arch than spondylolysis.
In unilateral spondylolysis, a contralateral pedicle fracture or sclerotic change can occur. 7, 13, 17, 22 Pedicle stress fractures after posterior fusion or lumbar interbody fusion have also been reported. 8, 11, 12, 15, 21 Alternatively, cases of spontaneous bilateral pedicle fractures not related to posterior fusion or lumbar interbody fusion have also been reported. 1, 10, 14, 16 In bilateral pedicle screw fractures not associated with surgery, most studies have reported that management plans started with conservative treatment, such as medication, orthosis, and/or epidural injection, with some patients recovering clinically and radiologically. 10, 15 However, when conservative care failed, surgery was considered. Parvataneni et al. 14 reported the lumbar interbody fusion technique for treating bilateral lumbar pedicle fractures; however, this technique sacrifices segmental spine motion. Therefore, we adopted osteosynthesis, which mechanically brings the ends of a fractured bone together via wires or metal plates. Osteosynthesis was proposed by Abeloos et al. 2 and Jo et al. 9 for the Jefferson fracture and by Johnson and Wang 10 for spontaneous bilateral lumbar pedicle fracture. This procedure can maintain the motion segment of the vertebrae. In minimally invasive surgery, the pedicle screws were inserted into the pedicle using a tubular retractor system, and a midline incision was performed to partially remove the L-5 spinous process and to connect the screw heads with the rod. Our method is similar to that of Johnson and Wang, 10 although they used osteosynthesis with only percutaneous screws, which was less invasive. We think that the additional rod fixation at the head of the screw on either side can reinforce the neural arch reconstruction.
Spontaneous bilateral pedicle fractures of a lumbar vertebra are uncommon. When conservative treatment fails, surgery should be considered. We describe a technique for posterior osteosynthesis using pedicle screw fixation and a bent rod, with a successful clinical and radiological outcome. This technique allows rigid fracture stabilization while preserving segmental spine motion compared with previous techniques. 
